Abbreviations.
BCIP, 5-Bromo-4-chloro-3-indolyl phosphate disodium salt; BOP, (benzotriazol-1-yloxy)tris-(dimethylamino)phosphonium hexafluorophosphate; BPB, bromophenol blue; CHCA, α-cyano-4-hydroxycinnamic acid; 6-Cl-HOBt, 6-chloro-1-hydroxy-1H-benzotriazole; DCC, dicyclohexylcarbodiimide; Dde, 1-(4,4-dimethyl-2,6-dioxacyclohexylidene)ethyl; DIC, N,N'-diisopropylcarbodiimide; DIEA, diisopropylethylamine; Dmab, 2-{1-[4-(Hydroxymethyl)phenylamino]-3-methylbutylidene}-5,5-dimethyl-1,3-cycloh exanedione; DMAP, dimethylamino-pyridine ; DTT, dithiothreitol; FPP, farnesyl pyrophosphate; HCTU, O-(6-Chloro-1-hydrocibenzotriazol-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate HMPA, 4-hydroxymethyl-phenoxyacetic acid; PFTase, protein farnesyltransferase; SP-AP, streptavidin alkaline phosphatase; TBTA, tris[(1-benzyl-1H-1,2,3-triazol-4-yl)methyl]amine; TCEP, tris(2-carboxyethyl)phosphine hydrochloride, TFA, trifluoroacetic acid; Tris, tris(hydroxymethyl)aminomethane;
General:
All synthetic reactions were carried out at 25 C and stirred magnetically unless otherwise noted. TLC was performed on precoated (250 mm) silica gel 60 F-254 plates (Merck). Plates were visualized by staining with KMnO 4 or hand-held UV lamp. Flash chromatography silica gel (60-200 mesh, 75-250 µm) was obtained from Mallinckrodt Inc. Deuterated NMR solvents were purchased from Cambridge Isotope Laboratories, Inc. Biotin-azide was purchased from ChemPep. All amino acids and peptide coupling reagents were purchased from NovaBiochem. Other general reagents, including salts and reagents, were purchased from Sigma-Aldrich. 1 H NMR spectra were obtained at 300 MHz; 31 P NMR spectra were obtained at 121
MHz. All NMR spectra were acquired on Varian instruments at 25°C. 
O-nitrophenacyl bromide (S1-2)
Steps (i) and (ii) were performed according to a previously published procedure. 4 A solution of Br 2 (4.5 mL, 87.6 mmol) in dioxane (80 mL) was added dropwise over a 30 min period to a solution of o-nitroacetophenone (S1-1) (14.44 g, 87.4 mmol) in dioxane (40 mL). After the addition was completed, the mixture was stirred for 2.5 h. The solvent and HBr formed were removed by rotary evaporation followed by the addition of H 2 O (60 mL). The solution was extracted with Et 2 O (3×50 mL) and the combined organic layers were dried with MgSO 4 and concentrated by rotary evaporation to yield S1-2 as a brown oil. Crude compound (2) was used without further purification. 1 
O-nitroepoxystyrene (S1-3)
A suspension composed of NaBH 4 (3.31 g, 87.4 mmol) and H 2 O (30 mL) was added dropwise to a solution of o-nitrophenacyl bromide (S1-2) (prepared in previous step) in dioxane (30 mL) over a 40 min period at 0 °C with stirring. The mixture was stirred at 0 o C for 40 min and then at RT for 70 min. An aqueous solution of NaOH (4.14 g / 30 mL) was added to the mixture. 
2-(1-(2-hydroxy-2-(2-nitrophenyl)ethylamino)ethylidene)-5,5-dimethylcyclohexane-1,3-dione (S1-6)
Preparation of Dde-OH: Dimedone (5.0 g, 0.0357 mol) was dissolved in DMF (75 mL) with HOAc (2.0 mL, 34.9 mmol), DCC (7.38 g, 35.8 mol), and DMAP (4.36 g, 35.7 mmol) and allowed to react for 16 h. Precipitating dicyclohexylurea (DCU) was removed by filtration, and the solvent was evaporated in vacuo. After dissolution in 369.1480.
2-(1-(4,4-dimethyl-2,6-dioxocyclohexylidene)ethylamino)-1-(2-nitrophenyl)ethyl 4-nitrophenyl carbonate (S1-7)
To a solution of compound S1-6 (0.454 g, 1.31 mol) in CH 2 Cl 2 (5 ml) was added 4-nitrophenyl chloroformate (0.394 g, 1.95 mmol) and pyridine (0.19 ml, 2.35 mmol). The mixture was stirred at room temperature for 350 min. Some CH 2 Cl 2 was removed by rotary evaporation and the resulting mixture was purified by silica gel column chromatography (3:1 Et 2 O/hexanes) to yield S1-7 as a white solid (0.487 g, 72.7 %). 
Amino acid residues used in the library synthesis
Abbreviation Chemical name Abbreviation Chemical name
Synthesis of inverted peptides Manual synthesis:
The inverted peptides were synthesized on amino-functionalized cellulose membranes (0.40 mmol/g). All of the manipulations were performed at RT unless otherwise noted. The membrane was treated with a modified reagent K (6.5% phenol, 5% H 2 O, 5% thioanisole, 2.5% ethanedithiol, 1% anisole, and 1% triisopropylsilane in TFA) for 2 h for ester cleavage (ring opening) and side-chain deprotection. 
MALDI MS analysis of peptides obtained via SPOT synthesis before and after enzymatic prenylation
Although it has been reported that treatment of prenylated peptides with CNBr, does not cause loss of the prenyl group, 8 we found substantial cleavage occurred. Thus
CNBr could not be used to cleave the peptides from the resin and our strategy switched to a photocleavable linker. Accordingly, each spot membrane was incubated with 500 µL CH 3 The quantification of color intensity was performed using Image J software. The membrane was scanned and saved. The file was opened by Image J. Under Image>Type, 8-bit was selected to convert the image to grayscale. Under the menu Process>Subtract Background, the rolling ball radius was set to 50. Under Analyze>Set Measurements, the Area, Mean Gray Value, and Integrated Density were selected. Under Analyze>Set Scale, "pixels" in the box next to Unit of length were selected. Under Edit>Invert, the colors on the image were inverted, a line was drawn around the image boundary and the measurement of the selected are was then performed using the "m" key.
Kinetic analysis of individual peptides for substrate verification
The rates of farnesylation of individual purified peptides by PFTase were determined using the time-dependent increase in fluorescence (λ ex 340 nm, λ em 510 nm) upon prenylation of a dansylated form of the peptide. Assays were performed with 2.4 µM dansylated peptide, 70 nM PFTase, 10 µM OPP-Far-alkyne, 200 mM Tris, pH 7.5, 5 mM DTT, 5 mM MgCl 2 , 50 µM ZnCl 2 , and 0.040 % (w/v) n-dodecyl-ß-D-maltoside at 25 °C. Peptides were incubated in reaction buffer for 5 min prior to initiation by the addition of PFTase. Fluorescence was measured as a function of time to define both the initial linear velocity and the reaction end point. The total fluorescence change observed upon reaction completion was divided by the initial concentration of the peptide substrate in a given reaction to yield a conversion from fluorescence units to product concentration (Amp conv ). The linear initial rate, V, in fluorescence intensity per minute, was then converted to a velocity (µM product produced per minute) by dividing V with Amp conv .
Evaluation of Rce1 activity for RAGC(farnesyl)VIA on CPG beads CPG beads with a large pore size (1000 Å) were functionalized with the peptide RAGCVIA as described above. 0.16 g of the resulting CPG beads (~11.7 µmol peptides) were incubated with 4 mL of DTT (155 mM) for at least 1 h. After removing the solvent, those CPG beads were washed with DMF (9×). To prepare farnesylation solution, Zn(OAc) 2 ．2H 2 O ( 12.8 mg, 58.3 µmol) and farnesyl bromide (12.7 µL, 46.8 µmol) were dissolved in a mixture of 2 mL DMF, 1 mL 1-BuOH and 1 mL 0.1% TFA. CPG beads were mixed with farnesylation solution for 3 h. After removing the solvent, the CPG beads were washed with DMF (3×) and H 2 O (3×). For the Rce1 proteolysis experiment, the assay involved mixing of CPG beads with yeast membranes enriched for the Rce1 protease. 5 Membranes used as the source of activity were stored as 1 mg/mL stocks. CPG beads (~ 1-2 mg) were incubated with a mixture of 500 µL assay buffer (100 mM HEPES, pH 7.5, 5 mM MgCl 2 ) and 50 µL of BSA (10 mg/mL) for at least 1 h. 50 µL of the stock Rce1 membranes were added to the solution and the reaction tube was gently shaken for 16 h. After removing the solvent, the CPG beads were washed with H 2 O (2×), CH 3 CN (2×) and H 2 O (2×). For peptide release and MALDI analysis, the procedure described above uder MALDI MS analysis of peptides obtained via SPOT synthesis was employed.
Electronic After synthesis, the peptides were subjected to enzymatic prenylation with an alkyne-containing analogue of FPP followed by click reaction with biotin-azide and subsequent reaction with streptavidin-AP using a chromogenic substrate. Color intensity was quantified by Image J software. The library was synthesized and screened three times and the average color intensities from the three trials are plotted here along with the SD depicted by the error bars. For comparison, the intensity was normalized relative to that observed with Gln at the X position. 
